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Introduction

Leptoquarks (LQ) are hypothetical *LQs can have:

particles which appear in many SM

extensions to explain couplings fixed, i.e., no free
parameters

SU(5) GUT model *|sotropic decay

superstring-inspired models

‘colour’ SU(4) Pati-Salam model :
composite models «anomalous magnetic (kg) and

Technicolor electric quadrupqle (A¢) model-
RPV SUSY dependent couplings
—Yang-Mills coupling: kg=A =0
*LQs are coupled to both —Minimal coupling: Kg=1, A ;=0
leptons and quarks and carry —Decay amplitude proportional to (1 + cos6)?
SU(3) color, fractional electric

charge, baryon (B) and lepton (L) Experimental evidence
numbers searched:

-LQ are assumed to couple to ic”di“?C”Y: tLQ'":.duced &
same-generation fermions SIMION INtEractions

(FCNC and lepton-family number directly: production cross
violation constraints) sections at collider experiments
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LQ at HERA

Search for a resonant structure in the LQ mass
distribution

s—channel

qy/\c(_v) Spectra dominated by SM DIS 2y (W)

u—channel No excess observed

L k Search, HERA I+l (449 pb
Leptoquark Search, HERA I+II (449 pb'™) eptoquark Searc (449 pb™)

Cross-section is
dependent on the
) Leptoquarks 5, (¢uva)

S, (e'd) .

H1 prelim. single LQ YU kawa cou pl | ng ‘ H1 prelim. single LQ
B 1 5400 snge Lo A-mass exclusion ‘ Bl 1 540 sirgi L
E:] DO pair prod. [:] DO pair prod.
[ opAL indir. limit plOtS ) [ waindir. limit

350 400
300 350 400
M,/ GeV M, o/ GeV
U-type squark, decay to ed D-typel squark, delg:ay }to eu, vd
Rp-violating coupling A" Rp-violating coupling Ak
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Leptoquarks at HERA

Lepton flavor violating LQ
*Study of the LQ decay to u-jet
-Limits on A ;4 and A
*Unpublished HERA result

Search for Lepton Flavour Violation

H1 preliminary
So

- H1 HERA | 4l (prelim.) single LQ

H1 HERA | single LQ

| DO pair prod. (aq-sev) S.Schmitt, SUSY08
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LQ at Hadron Colliders: Production

Single production
strongly depends on
possible signatures:

Main background:

Pair production

Practically
independent of
Yukawa coupling
(only vertex)

Depends mainly on

4 A dependent process
does not contribute significantly to 2" & 3 generation
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LQ at Hadron Colliders: Decay

Decay
Each generation can
decay into 3 final states:
B = Br (LQ—Iq)
p=1

Exclusive to hadron colliders
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LQ at the Tevatron

Search For First Generation Scalar Leptoquarks

Search For Second Generation Scalar Leptoquarks
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Phys Rev D 73, 2006 [ D748
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Phys. Rev. D 71, 071104 (2005) Phys. Lett. B 636, 183 (2006)
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New Results

/D@, L=11b"
S uu i+ uE i
: (lower edge th.)

;oo up i + wE_jj
; (central th.

NS pp jj
727 uE, Jj

|
mort:dge th.)

,
180 200 220 240 260 280 300 320
M, o(GeV)

Phys. Lett. B 631, 224 (2009) Phys. Lett. B 671, 224 (2009)
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Third Generation LQ

1 |
D0, L=5.2 b’
N, — LQNLO cross section, B=BF(LQ,~bv)=1
«. — — LQ NLO cross section, B=1 - 0.5xF,p

== Observed limits
Expected limits
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Phys. Lett. B 693, 95 (2010)
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LHC

NLO predictions available in M.Kramer, T. Plehn, M.Spira, P.M. Zerwas
- Phys Rev D 71, 057503 (2005)

o(pp — LQ+LQ+X) [pb] 1
Vs =14 TeV ]

3 |4.\‘\||\\||\\||\
102

Theoretical Cross Sections, Phys Rev D71, 057503, 2005
© 10

1 CTEQ4M, Q=M

10 CTEQIM,Q=05,2M,
102
10°

10*
E—— NLO:p=M,, E 10°

"o

[ S NLO:u=[M,/22M, ] ] 10°
E """"" LO: l-'~=M(_Q E 107

10°
10°
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o(pp — LQ+LQ+X) [pb] _ ’W‘
Vs = 14 TeV ] r
.VILQ = 1000 GeV 1 Y sqrt(s) = 1960 GeV.

Big jump in the
P Cross SeCtIO n
compared to
Tevatron!!
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LHC Preliminary Results

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO10005

CMS results with muons
coming out soon with 15 pb
most likely superseding TeV
results
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LHC Projected Sensitivity

LHC 7 TeV
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Conclusions and Plans

So far PDG has reported on HERA/Tevatron limits

most stringent up-to-date
By Spring/Summer 2011 CMS and ATLAS should surpass the Tevatron
limits

update the review accordingly...
If something is observed....
....well then, it's an entire new business (and a change of section!)

-
L L ]
Dt 0 1 e

from the 2010 Review of Particle Physics.
Please use this CITATION: K. Nakamura et al. (Particle Data Group), J. Phys. G 37, 075021 (2010)
Cut-off date for this update was January 15, 2010.

GAUGE AND HIGGS BOSONS (gamma, g, W, Z, ...)

LEPTONS (e, mu, tau, neutrinos, heavy leptons ...)

QUARKS (u, d, s, c, b, t, ...)

MESONS (pi, K, D, B, psi, Upsilon, ...}

BARYONS (p, n, Lambda_b, Xi, ...}

OTHER SEARCHES (SUSY, Compositeness, ...)
LEPTOQUARKS
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TABLE 1 Leptoguark classification according to electroweak
guantum numbers

n

Coupling

Apfepn). —dpived)
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(Buchmuller-Ruckl-Wyler)
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V/S: vector or scalar

Subscript : weak isospin

Superscript: coupling to left-handed or
right-handed fermions

At the Tevatron/LHC LQ production

does not depend explicitly on EW
guantum numbers
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PDG Summary

11/19/10
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1/2,L

H1 single prod.

DO pair prod.

B OPAL indir. limit
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H1 single prod.
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B L3 indir. limit
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